Objective: As part of the Care and Prevention in the United States Demonstration Project (2012)(2013)(2014)(2015)(2016), which aimed to reduce HIV-related morbidity and mortality among racial/ethnic minority groups in 8 states, the Virginia Department of Health (VDH) funded Walgreens to provide HIV testing in retail pharmacies in areas with large racial/ethnic minority communities and high rates of poverty. We describe this program and summarize its outcomes. We hypothesized that (1) offering walk-in HIV testing outside of traditional business hours and alongside other point-of-care tests in retail pharmacies would increase rates of first-time testers and (2) using data on social determinants of health associated with higher rates of HIV infection to locate test sites would increase the identification of people who were previously undiagnosed. Methods: Using 2010 US Census data and 2007-2011 five-year population estimates from the American Community Survey, VDH selected 32 Walgreens stores located in census tracts where at least 30% of the population was black and/or Hispanic/ Latino and/or where at least 20% of the population was living at or below the federal poverty level. Pharmacists administered the INSTI HIV-1/HIV-2 Rapid Antibody Test. Clients with a reactive test result were linked to confirmatory testing and medical care. Results: Between June 1, 2014, and September 29, 2016, Walgreens pharmacists performed HIV tests on 3630 clients, of whom 1668 (46.0%) had either never been tested or were unsure if they had been tested. Of all clients tested, 30 (0.8%) had a reactive test result. Of 26 clients who also had positive confirmatory testing, 22 (84.6%) were linked to care. The mean cost per person tested was $41.79, and the mean cost per reactive result was $5057. Conclusions: Retail pharmacies may be an effective venue for those who have never been tested for HIV to access HIV testing, particularly if the pharmacies are located in priority areas or where community-based organizations are unable to operate.
The National HIV/AIDS Strategy 1 and guidelines from the Centers for Disease Control and Prevention (CDC) 2 and the National Institutes of Health 3 emphasize the need for improved access to HIV testing. Research has shown that people who are aware that they are infected with HIV are more likely than those who are unaware of their infection to reduce risk behaviors that can lead to HIV transmission. 4 In addition, early HIV detection and linkage to medical care can result in considerable health benefits and a reduction in the overall risk for HIV-related illness and death. 2 The Virginia Department of Health (VDH) provides access to publicly funded HIV testing through local health departments and nonclinical community-based organizations (CBOs), as well as to clinic-based HIV testing at hospitals, community health centers, and behavioral health organizations. 5 However, geographic and scheduling challenges can impede access to free HIV testing at these sites, particularly in rural regions; in addition, HIV-related stigma is a deterrent to HIV testing. 6, 7 A 2010 CDC report pertaining to HIV and other communicable diseases, and focusing on social determinants of health, stressed the need for innovative approaches to "reduce the impact of poverty, unequal access to health care, incarceration, lack of education, stigma, homophobia, sexism, racism, and other factors that result in disproportionate health impact." 8 Along these lines, research has shown that comprehensive prevention programs that bring health services to the places where people "live, work, learn, and play" have positive effects on health outcomes. 7, 8 Retail pharmacies can play a role in this process because they are typically located in neighborhoods and shopping centers, making them accessible to a large and diverse population of potential testers. 9 Retail pharmacies have been cited as promising venues for expanding access to HIV testing. 9, 10 Furthermore, published studies detailed pharmacistprovided HIV testing programs in Michigan 11 and New York City, 12 counselor-provided HIV testing in New York City, 13 and HIV testing in pharmacies by various providers in Georgia, Illinois, Montana, New York, and Washington, DC.
14 VDH used funds from the US Department of Health and Human Services Secretary's Minority AIDS Initiative Fund for the Care and Prevention in the United States Demonstration Project (hereinafter, CAPUS), which aims to create more efficient and effective systems to improve HIV testing, linkage to and retention in care, and adherence to antiretroviral therapy, targeting highest-risk racial/ethnic minority populations. 15 VDH developed a statewide retail pharmacy-based HIV testing program, focusing on areas with large racial/ethnic minority communities and high rates of poverty, with the goal of improving access to HIV testing. The objective of this analysis was to describe this program and summarize its outcomes. We hypothesized that (1) offering walk-in HIV testing outside of traditional business hours and alongside other point-of-care tests in retail pharmacies would increase rates of first-time testers and (2) locating stores in communities disproportionately affected by HIV would lead to an increase in the identification of people who had previously undiagnosed HIV infection.
Methods
VDH selected a vendor and HIV test; chose store sites; trained pharmacists; established protocols for the testing session, referrals, and linkage to care; and determined costs of the intervention.
Vendor and HIV Test Selection
VDH issued a request for proposals for retail pharmacybased HIV testing and selected Walgreens as the vendor for the pilot program. Walgreens has demonstrated enthusiasm for HIV-related issues by certifying several locations as HIV Centers of Excellence 15 (ie, employees at that location have completed additional training on HIV care and HIV-related stigma) 16 and by participating in a CDC pharmacy HIV testing pilot project from 2011 to 2013.
14 Walgreens proposed that the INSTI HIV-1/HIV-2 Rapid Antibody Test (bioLytical Laboratories Inc, Richmond, BC, Canada) (hereinafter, INSTI test) be used for this program. The INSTI test is a manual, visually read immunoassay for the qualitative detection of HIV antibodies in human blood. It has been granted Clinical Laboratory Improvement Amendments-waived status for fingerstick blood (signifying that it is a minimally complex test to administer and interpret), has a 1-minute incubation time, and is 100% sensitive and 99.8% specific for detecting HIV in blood samples. 17 
Store Site Selection
VDH analyzed 2010 US Census data and 2007-2011 fiveyear population estimates from the American Community Survey to identify priority census tracts in which at least 30% of the population was black and/or Hispanic/Latino and/or in which at least 20% of the population was living at or below the federal poverty level. 18, 19 These 2 metrics are associated with increased HIV infection risk and are consistent with populations targeted by CAPUS. 15, 20 VDH selected Walgreens stores in or near these priority census tracts rather than using epidemiological indicators (eg, incidence or prevalence, indicators of high primary risk of transmission) to select stores because we noted that HIV testing in many of these priority areas was limited to only local health department clinics, where stigma, inconvenience, and inaccessibility may have created barriers to testing for clients in our target population. 21 VDH and Walgreens agreed on 13 stores with private rooms available for testing that would serve as pilot sites. After 12 months, the program expanded to include 19 additional stores, also with private rooms, in priority areas across the state. Additional stores were selected from those Walgreens locations that already had a private consultation room and were not located near another pharmacy testing location. We classified pharmacies located in cities and counties with <15 000 residents as rural stores (n ¼ 6), with 15 000-50 000 residents as suburban stores (n ¼ 12), and with >50 000 residents as urban stores (n ¼ 14). Participating stores were spread across all 5 of Virginia's health planning regions: 10 were located in the northwest region of Virginia, 6 in the eastern region, 6 in the southwest region, 5 in the central region, and 5 in the northwest region. 22 
Pharmacist Training
All pharmacists working in Walgreens stores where testing was offered completed in-person training, which covered administration of the HIV test, quality assurance procedures, and counseling approaches to the delivery of reactive test results (to supplement basic counseling skills already learned during pharmacy school). A 2-person team comprising 1 member from VDH's implementation team and 1 member from VDH's training contractor conducted the training. In addition to the in-person training, the pharmacists completed CDC's Online Rapid Testing Training Course 23 and reviewed Virginia's quality assurance manual for HIV testing. Walgreens also requires all of its pharmacists to take a course on HIV-related stigma as part of their continuing education.
Testing Session Protocols
HIV testing was offered on a walk-in basis to anyone aged 18 during each pharmacy's hours of operation (store hours varied; several pharmacies were open 24/7) (Figure) . Clients who wished to receive an HIV test were required to complete a standard consent form while the pharmacist prepared the consultation room for the testing session. Consistent with CDC guidelines for testing programs in high-traffic health care settings (eg, emergency departments, community health centers), pharmacists did not perform risk assessments or conduct risk-reduction counseling. 24 Pharmacists collected data on demographic characteristics, including sex (male, female, unknown, not asked); current gender (male, female, transgender, unknown, not asked); race (American Indian/ Alaska Native, Asian, black/African American, Native Hawaiian/Pacific Islander, white, don't know, declined to answer, not asked); ethnicity (Hispanic/Latino, non-Hispanic/non-Latino, don't know, declined, not asked); year of birth; county of residence; and receipt of a previous HIV test (yes, no, don't know, declined to answer, not asked). Pharmacists did not collect data on transmission risk. In the event of a reactive result, linkage staff members at partnering organizations collected data on transmission risk during the confirmatory testing process.
Pharmacists administered the INSTI test, which typically yielded results in 1 minute. If the result was nonreactive, the pharmacist delivered basic HIV prevention messages, asked about possible HIV exposure within the test's window period (between potential infection and the earliest point that the test could detect HIV antibodies), and provided messages about routine HIV testing. Pharmacists provided educational materials and referrals to local CBOs for clients who sought complete risk-reduction counseling. Pharmacists referred clients whose test results were reactive for confirmatory testing and linkage to care by using the processes described in the next section.
Referrals and Linkage to Care
VDH established a multistep linkage model that began at the time of a reactive test result, with the pharmacist and client together calling either a regional partner agency (eg, the local health department or CBO, if available) or a 24-hour telephone line staffed by a member of the VDH implementation team (Figure) . If the direct referral was used, the client made the confirmatory testing appointment with the partner agency during the initial telephone call. If the VDH-facilitated referral was used, a member of the VDH implementation team counseled clients by telephone about their result and the importance of follow-up confirmatory testing, and then walked clients through the process of connecting them to a test counselor at a CBO or to a disease intervention specialist. Clients were able to choose the style of referral. Clients were provided a referral card containing the partner agency name, as well as the date and time of their appointment, at the conclusion of the session. In many instances, VDH staff members remained on the line and were able to dial in the test counselor or disease intervention specialist as a third party. Sometimes, if the confirming agency was not available, VDH staff members gave clients contact numbers and instructions. Regardless, VDH staff members remained in contact with clients until they connected with a test counselor or disease intervention specialist, who then arranged and conducted the confirmatory testing. The confirmatory testing agency then linked those clients confirmed to be infected with HIV to medical care. We considered clients HIV positive if their HIV test result was positive at their confirmatory testing appointment, and we considered them linked to care when they had a documented CD4 or viral load test result reported to the Enhanced HIV/AIDS Reporting System. 25 
Costs of Intervention
We calculated the cost per person tested by dividing total expenditures for the program by the number of clients tested, and we calculated the cost per reactive result by dividing total expenditures by the number of clients with a reactive result. Total expenditures included Walgreens' negotiated rate of reimbursement, which comprised its costs for the pharmacists' time spent training, conducting testing, counseling clients, and participating in linkage-to-care activities (during the initial testing session), as well as for the supplies needed for testing (gloves, adhesive bandages, gauze pads), which Walgreens sourced from its internal stock; expenses associated with purchasing and shipping INSTI test kits and controls (eg, lancets, pipettes, and alcohol swabs); and costs of auxiliary testing supplies (eg, absorbent disposable underpads [Chux] and biohazard containers).
Results
From June 1, 2014, through September 29, 2016 , Walgreens pharmacists at participating stores performed 3630 HIV tests. Testing attainment varied widely among pharmacies. The fewest tests conducted by a pharmacy was 4 and the most was 670 (mean, 113). The initial 13 stores averaged 220 tests per pharmacy, whereas the 19 stores added during the expansion phase averaged 40 tests per pharmacy.
In general, stores located in communities with larger populations performed more tests. Of the 3630 tests performed, urban stores accounted for 2013 (55.5%) tests, , which aimed to reduce HIV-related morbidity and mortality among racial/ethnic minority groups in 8 states. 15 The diagram begins with activities conducted before administration of the INSTI HIV-1/HIV-2 rapid test, continues to the steps involved with documenting the test and interpreting the test result, and concludes with a walk-through of the 2 options for referral to confirmatory testing, the various steps involved, and the activities performed by the agency that conducted the confirmatory test. Abbreviations: CTR, counseling, testing, and referral; QA, quality assurance. Also, among all tests, 1416 (39.0%) were administered during traditional business hours (9 AM to 6 PM, Monday through Friday) and 2214 (61.0%) were administered outside of traditional business hours (6 PM to 9 AM, Monday through Friday) or on weekends.
Of the 3630 clients tested, 1827 (50.3%) were nonHispanic black, 1061 (29.2%) were non-Hispanic white, and 368 (10.1%) were Hispanic of any race. The median age of clients was 30 (range, 19-69). Of those tested, 2122 (58.5%) were male and 1668 (46.0%) had either never been tested or were unsure if they had been tested (Table 1) .
Of the 3630 clients tested, 30 (0.8%) were reactive for HIV antibodies ( 
Discussion
Selecting Walgreens stores using data on community composition at the census-tract level appeared to successfully expand access to HIV testing, reaching large proportions of racial/ethnic minority groups, people who had never been tested, and people with undiagnosed HIV infection. Testing attainment varied across the state, and the cost of the intervention was tolerable.
Impact of Site Selection Strategy
We selected Walgreens stores located in census tracts with large racial/ethnic minority populations, which is one predictor of increased HIV prevalence, to increase the likelihood that average customers would belong to a group with high HIV prevalence. Our results suggest that this site selection strategy was effective because nearly two-thirds of clients who were tested were people of color. Furthermore, the 0.8% HIV reactive rate for this VDH pharmacy testing program was higher than both the VDH CBO (ie, CBOs providing outreach-based testing) targeted HIV testing program (0.6%) and clinical (ie, general public at local health departments, emergency departments; 0.4%) HIV testing reactive rates during the same period (VDH, unpublished data, 2017).
Our results also suggest that this site selection strategy may have improved the likelihood of reaching clients who were unaware of their HIV status. During the study period, 46% of clients reported that they had either never previously had an HIV test or were unsure if they had been tested. In contrast, during the same period, 33% of clients tested statewide (via publicly funded CBOs, local health departments, and other clinical sites) had never been tested or were unsure if they had been tested (VDH, unpublished data, 2017). This discrepancy was even more pronounced among people who had a reactive HIV test result-57% of those in our program compared with 22% of clients tested statewide had never been tested or were unsure if they had been tested (VDH, unpublished data, 2017).
Testing Attainment
Although eastern Virginia is the state's most populous region and has the highest HIV incidence and prevalence rates in the state, 26 fewer HIV tests were conducted there than in either central Virginia or northern Virginia. This regional variation in testing attainment may be attributable to several factors. First, as reported by others, the perceived community need for the service among Walgreens' district supervisors or store managers may have differed. 27 For example, unlike most stores in Virginia, 2 stores in central Virginia advertised the availability of HIV testing, and these 2 stores accounted for nearly one-quarter of all tests performed in Virginia during the evaluation period. Second, regional variation in attainment may also have been affected by the numbers and types of stores we chose for the pilot and expansion phases of the program. For example, during the pilot phase, only 1 of the first 13 pharmacies to implement testing was located in the northwest region, and the southwest region had no urban or suburban stores. Although during the expansion phase we attempted to even out the number and type of stores in each region, none of the 19 stores that we added reached the same number of clients as the stores selected during the pilot phase. These findings suggest that, in addition to the demographic and socioeconomic compositions of regions, decisions made by Walgreens' leaders and VDH may have influenced the regional variation in testing attainment that we observed and may have affected our results. b Total expenditures for VDH program included: Walgreens' negotiated rate of reimbursement, composed of its costs for the pharmacists' time spent training and conducting testing and for the supplies needed for testing (gloves, adhesive bandages, and gauze pads); expenses associated with purchasing and shipping INSTI HIV-1/HIV-2 test kits and controls (eg, lancets, pipettes, and alcohol swabs); and costs of auxiliary testing supplies (eg, absorbent disposable underpads [Chux] and biohazard containers). c Total expenditures for the CDC project were not itemized but included costs of test kits, control kits, shipping, test supplies, training, reporting, program administration, and advertising. The documented time pharmacists of various earning levels spent providing pretest counseling and posttest counseling was also included in expenditures.
Intervention Cost
Our data appear to validate some results from the CDC pharmacy-based HIV testing pilot project in 6 US cities, which demonstrated a cost of $47.21 per person tested. 28 However, unlike the CDC cost analysis, which relied on reimbursing pharmacists of various earning levels for their documented time spent providing pretest counseling and posttest counseling, 14, 28 we reimbursed Walgreens on a fee-for-service basis, using an estimate of the average length of a testing session to negotiate a rate of reimbursement per test. Because this reimbursement rate was fixed and supply costs in our study were based on actual expenditures, our $41.79 cost per person tested may be a more useful gauge of what this service might cost if it were to be replicated in other jurisdictions or brought to scale under conditions similar to those in Virginia.
Positive Client Outcomes
Research into the perceptions of pharmacists about HIV testing has suggested that although pharmacists, in keeping with their professional oath, 29 have the desire to ensure that clients are linked to care, some pharmacists are unfamiliar with the process of linkage to care, and some are unaware of the wide range of barriers that can arise during the process and impede linkage. 30, 31 Before implementation of this HIV testing program, we were aware that the most challenging aspect of the program would be the referral and linkage to care of clients who had a reactive test result. Although pharmacists may be willing and able to help clients process a reactive result, competing priorities within the pharmacy (eg, managing pharmacy staff members, answering the telephone, filling prescriptions, consulting with clients) may prevent them from providing clients with the individual attention needed to realistically address the barriers to linkage to care that clients face. 30 These same competing priorities also may be what prevents pharmacists from providing on-site confirmatory HIV testing. To address this linkage challenge, we established a 24-hour telephone line for the purpose of bridging the gap between the time of clients' reactive HIV test result and their linkage to the disease intervention specialist or CBO conducting confirmatory testing.
This method provided a reasonably functional pathway for linking clients with a confirmed HIV diagnosis to medical care. Although just shy of the 90% linkage goal for new diagnoses outlined in the National HIV/AIDS Strategy, 1 85% of the clients who received a confirmed HIV diagnosis through our pharmacy testing program were linked to medical care, with most linked to care within 30 days. This linkage-to-care rate was comparable to the rates for CBOtargeted HIV testing programs and clinical HIV testing in Virginia (VDH, unpublished data, 2017). However, it should be noted that our approach relied on having VDH staff members operate a 24/7 hotline for our pharmacy testing clients and on the willingness of CBO staff members to respond to confirmatory testing needs in the middle of the night, as happened on several occasions. It may not be feasible to include these features for all pharmacies statewide.
Limitations
The model we used had several limitations. Because this program was implemented as part of CAPUS and was meant to expand access to testing to black and Latino populations, and was not intended as formal research, the primary goal of the work was to establish a functioning pharmacy HIV testing program that met those objectives. As such, we did not implement HIV testing in communities with large affluent or small racial/ethnic minority populations to serve as control sites, and we did not survey clients or pharmacists about their attitudes relating to HIV testing or their perceptions about the services offered. We also did not control for the length of time that the HIV testing service was offered at various pharmacies. In addition, some stores conducted few tests despite being located in areas where we anticipated high levels of HIV testing uptake, and we were unable to systematically analyze why this occurred.
Furthermore, because only a pharmacist could conduct testing in this program, the operational protocols for the program were purposely designed to prevent disruption to the pharmacy, in part by minimizing the length of an average pharmacist-client session. Consistent with what is done in other nontargeted clinical HIV testing programs, 24 Walgreens pharmacists neither collected data on risk from clients nor offered risk-reduction counseling to clients. As a result, although our relatively high HIV reactive rate suggests that we reached high-risk clients, we were unable to identify the risk categories of most clients or whether their perceptions of their own risk influenced their decision to test at a Walgreens. Because methodologies now exist to estimate the number of resident MSM at state and county levels, by using data from both of the sources we used to select our priority locations, 32, 33 future pharmacy-based HIV testing programs may benefit from estimating the presence of this population when selecting service locations.
In addition, local pharmacy conditions may have influenced our results. First, our program was implemented in a chain pharmacy that offered other point-of-care services (eg, blood glucose testing, vaccinations, blood pressure measurements). Offering these services may have made it easier for clients to approach the pharmacy counter because doing so would not be a de facto indicator to onlookers that the client was requesting an HIV test. Second, although VDH promoted the HIV testing program through multiple forms of media, testing attainment was highest at the 2 Walgreens stores that performed their own additional marketing. Because VDH did not collect information related to Walgreens staff member perceptions of the program or any quantitative data related to additional marketing by Walgreens staff members, we were unable to assess whether internal and external marketing may have influenced our results.
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Further research may help determine to what extent local retail pharmacy conditions played a role in client willingness to request an HIV test. Finally, because we did not include control groups in our evaluation and all clients received the same services, we were unable to say categorically that our approach contributed to our success in linking clients to care. However, to our knowledge, previous pharmacy-based HIV testing research focused solely on client linkage to confirmatory testing, and no one has described successful methods for linking clients to medical care, even though this remains one of the main barriers to implementing pharmacy testing on a larger scale. 9, 10, 34, 35 Consequently, the methods for linkage to care used in our program may provide a basis for future research in this area.
Conclusions
The results of this pharmacy-based HIV testing program demonstrate that the retail pharmacy is a setting in which clients who have not previously been tested for HIV are willing to do so and that locating HIV testing in pharmacies can lead to the identification of new HIV infections. However, the success of retail pharmacy-based testing programs may be influenced by various factors, including community demographic characteristics, site selections, costs, pharmacist perceptions, competing priorities within the pharmacy, and external marketing.
This pilot program showed the value of taking a "no wrong door" approach to HIV testing, which seeks to normalize HIV testing by increasing the number of routes by which a client can access the service. To achieve the goals of the National HIV/AIDS Strategy, it is important that access to HIV testing is expanded through private-public partnerships. Our program suggests that normalizing HIV testing through programs such as pharmacy-based testing may help expand access to the service and provide new opportunities for public health departments, private corporations, and nonprofit organizations to improve the health of their communities.
